Cloning of mouse telomerase reverse transcriptase gene promoter and identification of proximal core promoter sequences essential for the expression of transgenes in cancer cells.
Telomerase is a ribonucleoprotein complex, whose function is to add motif-specific nucleotides to the end of chromosomes. Telomerase consists of three major subunits, the telomerase RNA template (hTR), the telomerase-associated protein (TEP1) and telomerase reverse transcriptase (TERT). TERT is the most important component responsible for the catalytic activity of telomerase and a rate-limiting determinant of the activity. Telomerase activities were at high levels in approximately 90% of mouse cancers or tumor-derived cell lines through TERT transcriptional up-regulation. Unlike human telomerase, telomerase activity exists in colon, liver, ovary and testis but not in brain, heart, stomach and muscle in normal mouse tissues. In this study, we prepared 5' truncations of 1086 bp fragments upstream of the initiating ATG codon of the mTERT gene to construct luciferase reporter gene plasmids, and transfected these plasmids into a normal mouse cell line and several cancer lines to identify the core promoter region essential for transcriptional activation in cancer cells by a luciferase assay. We constructed a eukaryotic expression vector of membrane-expressing staphylococcal endotoxin A (SEA) gene driven by the core promoter region of the mTERT gene and observed if the core promoter region could express the SEA gene in these cancer cells, but not in normal cells following transfection with the construct. The results showed that the transcriptional activities of each fragment of the mTERT gene promoter in the cancer cell lines Hepa1-6, B16 and CT26 were higher than those in NIH3T3 cells, and the proximal 333-bp fragment was the core promoter of the mTERT gene in the cancer cells. The proximal 333-bp fragment was able to make the SEA express on the surface of the cancer cells, but not in NIH3T3 cells. It provides a foundation for cancer targeting gene therapy by using the mTERT gene promoter.